Coupled cytoplasmic transcription-and-translation--a method of choice for heterologous gene expression in Xenopus oocytes.
We demonstrate here that the intracellular environment of Xenopus oocytes is quite compatible with the requirements of T7 RNA polymerase (T7 RNAP)-mediated transcription. This reaction runs robustly in the oocyte cytoplasm for many hours. The coinjection of a T7 promoter-driven luciferase-encoding plasmid DNA and purified T7 RNAP into oocytes results in the prolonged production of luciferase protein. Thus, the efficient coupling of T7 RNAP-mediated transcription with the intrinsic oocyte translation machinery occurs in the oocyte cytoplasm. The coupled protein synthesis generates high expression yield, displays little variation in the expression level between individual oocytes, requires very limited amounts of DNA template and T7 RNAP, and does not affect the oocyte viability and functional status. Our detailed, quantitative comparison of the existing expression methods in Xenopus oocytes highlights the advantages of the technique based on the cytoplasmic coinjection of T7 RNAP and T7 promoter-driven plasmid DNA and demonstrates that it is greatly superior to the alternative methods of heterologous gene expression.